Effects of bone marrow mesenchymal stem cells on hematopoietic recovery and acute graft-versus-host disease in murine allogeneic umbilical cord blood transplantation model.
To investigate the effect of bone marrow mesenchymal stem cells (MSC) on hematopoietic recovery and acute graft-versus-host disease (GVHD) in a murine allogeneic umbilical cord blood transplantation (allo-UCBT) model. MSCs were obtained from C57/BL mouse bone marrow. The MSC phenotypes were identified by flow cytometry (FCM), and their ability to differentiate into osteoblasts and adipocytes was tested. Once murine allo-UCBT and aGVHD models were established, mice were divided into five groups: (1) total body irradiation (TBI) group, each mouse receiving 0.3 ml sterile saline infusion after TBI and used as control; (2) UCB group, receiving 2 × 10(6) umbilical cord blood mononuclear cells (UCB-MNC) after TBI; (3) UCB+MSC group, receiving 2 × 10(6) UCB-MNC and 2 × 10(7) MSC after TBI; (4) UCB+SC group, receiving 2 × 10(6) UCB-MNC and 2 × 10(6) spleen cells after TBI; and (5) UCB+SC+MSC group, receiving 2 × 10(6) UCB-MNC, 2 × 10(7) MSC and 2 × 10(6) spleen cells after TBI. To evaluate the engraftment of HSC, the white blood cells, red blood cells, and platelets counts were tested at different time points after transplantation, and the ratio of chimerism was identified by FCM. The acute GVHD clinical scores, recipient mice survival, and the histopathological analyses were used to evaluate the effect of MSC on acute GVHD. MSCs were successfully obtained in vitro and FCM analysis showed that these cells are highly positive for CD90.2, CD44, and negative for CD34, CD45, and they are capable to differentiate into osteoblasts and adipocytes after being induced. Compared to UCB group, the UCB+MSC mice had shorter duration of myelosuppression and higher percentage of donor-derived cells which was up to 22.87 ± 4.3 % and the white blood cell (WBC), red blood cell (RBC), and platelet counts started to increase by day 6 after transplantation. Moreover, the average survival time for UCB+MSC mice was 25.0 ± 10.55 days, while for the UCB group it was 15.5 ± 12.50 days. The UCB+SC mice showed fatigue, loss of appetite, weight loss, arched back, and hair ruffling on day 13 post transplantation. Approximately 50 % of mice showed skin ulcers, had diarrhea and other manifestations of acute GVHD, and all mice were died within 20 days. Histopathological analysis confirmed grade II-IV GVHD manifestation. In addition to transient weight loss, some UCB+SC+MSC mice developed arched back, hair ruffling, diarrhea and other manifestations of acute GVHD. The clinical scores in UCB+SC+MSC mice with acute GVHD (grade I-II or without GVHD) were lower than UCB+SC group (P < 0.05). Bone marrow MSCs can promote hematopoietic recovery and decrease the incidence of acute GVHD in murine allo-UCBT model.